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ZM8: Guidelines for drinking-water quality: Fourth edition
incorporating the first and second addenda

MCs CYNs ATXs STXs
(ug/L)

AL1 1 0.7 3 0.3
(REIRE (lifetime pGV) (lifetime pGV) (1/10 of AL2) (1/10 of AL2)
Z=HEE)

AL? 12 3 30 3

_ (short-term

(FERARREE (short-term (short-term o
%A 5E) provisional (acute GV)

pGV) pGV)

reference)




B eH TE B

1. T /XD HTIZDOLNT



ST/ X DA E

MC O O

CYN O O

ATX-a O O

STX O

RIALEE | RN EAEE EEE A A A S
H-SPE  FifE  FhAF H-SPE H-SPE  H-SPE  H-SPE

RNERFEHE | C,Ds- Uracil- L-Phe- L-Phe-
N MC-LR d, ds ds
aFTiE | LC- LC- LC- LC- LC- LC- LC-
MS/MS, MS/MS MS/MS  MS/MS  MS/MS  MS/MS  MS/MS
HhoL C8 T3 T3 C18 C18 C18 C18
lon pair
S EPA544 EPA545 EPA545 Handbook of Cyanobacterial Monitoring
C8: Phenomenex,An LC C8 column And Cyanotoxin Analysis 2017

T3: Waters Xslect HSS T3
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AN HARSANED TR HBMC-LRM S Total MCsIZZEHE

Total MCsDBIE : MCsD B EHAddalZEBLI-BIE A LT HEE

US EPA Method 546 : ELISA:(Z &5 HIE

Hhis, 2013:LC-MS/MS [ZX& A Total MCsD R R #Ti%
(Adda%%kE M 2-Methyl-3-methoxy-4-phenylbutyricacid(MMPB))

&2 & DA ZE (LC-MS/MS)

US EPA Method 544 : MC-LA, MC-LF, MC-LR, MC-LY, MC-RR, MC-YR

Matsuki et al., 2022 :MC-LR, MC-YR, MC-RR
(CYN, ATX3 [E] BF8I % R 6E

S . USEPA, Method 544, 2015, USEPA, Method 546, 2016, Matsuki et al., Journal of Water and Environment Technology, Vol.:
Hes, £EIIREMEES, 38(3), 2013.
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LC-MS/MST—F 7 HT&ZE0 :MC3FE., CYL2FE. ATX17E

(RS : 3200 QTRAP LC-MS/MS System (Sciex)

T2 FRIE HAS11E

Microcystis—LR 0.1 ug/L 1 ug/L
Microcystis—RR 0.1 ug/L 1 ug/L
Microcystis—YR 0.1 pg/L 1 Mg/l
Cylindrospermopsin 0.1 ug/L 0.7 pg/L
]—-Deoxy—Cylindrospermopsin 0.1 ug/L 0.7 ug/L

Anatoxin 0.1 ug/L 3 Mg/l
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(Microcystislg, Aphanizomenonig, RaphidopsisiE)

MFRERAR 17%

(Dolichospermumlg, Aphanizomenonl&, Microcoleusl®)
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FKIGEKEFE 19588 P15 HE A SMC-RRAE H
WMB7AAFEH AR
A EGRF AR
EABHRR 24%F

NIESE{% 7#R(ZTHEH)
Microcystis aeruginosa4¥k): MC—-RR(4), MC-LR(3), MC-YR(1)
Aphanizomenon sp.(2#%) : Anatoxin(2)

Raphidopsis raciborskif1¥%) : 7-Deoxy—Cylindrospermopsin(1),
Cylindrospermopsin(1)
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Microcystin (MC)

-LEEFEENSLED :MC-LA, MC-LR, MC-LF, MC-LY,

MC-RR, MC-HtyR, MC-YR, MC-WR

FRICREENEIMEFYME

(ZERTRFELTHIE
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- KIEHITHL TR oY ELE=SIEE R FREEEIE LR I SIAN
STAAEYRVINIBENFHET HE G ERENR LTS
(90% L E &9 ADIZ5xiE CT2EM . x& T61EM)

ZHR: Toxic cyanobacteria in water second edition
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Cylindrospermopsin (CYN)

a=x7E2 FA R FE15 53 FE(g/mol)
Cylindrospermopsin C15H21NsO,S 415.428
7-Epi-cylindrospermopsin C15H21N50O,S 415.428
7-Deoxy-cylindrospermopsin C15H21N506S 399.429
7-Deoxy-desulpho-cylindrospermopsin C15H21N503 319.366
7-Deoxy-desulpho-12-acetylcylindrospermopsin C15H23N504 361.404

EEENELMEEYE
(1@1 50°CLLE . 7ILA)EHT TH oY 50 2)

BAREOWE G THLRELTHE
(fHRBERNFARET 5E.90% L E2HET HDIZ23R)

Z R Toxic cyanobacteria in water second edition
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Anatoxin (ATX)

(a) anatoxin-a, (b) homoanatoxin, (c) dihydroanatoxin-a

" KIEHICL>TREIZH
—pHBLL L TIEF D ERICELY . FREX1.6~11.585H

(BEFT TpHOTIX. FiEHAF4-108)

‘PHAMEWNFERTE (pH2~3TIX R E)

ZHR: Toxic cyanobacteria in water second edition
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Saxitoxin (STX)
R1 R2 R3 fAxEE @ (b)
Carbmate toxins(R4-1)
STX H H H 1 R4-1: CHy” o\n’NHz
neo STX OH H H 0.93 o 0 H
GTX1 OH H  0SO; 0.99 )'=NH Ra2: CH” [ “soH
GTX2 H H  0SO; 0.41 u OH o _OHO
GTX3 H 0SO5 H 0.90 e Ra’oH e CHZ
GTX4 OH 0SO5 H 0.73 e
Sulphamate toxins(R4-2) GTX:Gonyautoxin  R4-4:Deoxydecarbamoyl toxins
GTX5 H H H 0.15
GTX6 OH H H 0.07
C1 H H 0SOy 0.01 Fﬁ E T@’J(U
C2 H  0SO;  H 0.17 j]l] KT EET B
c3 OH H 0SO5 0.01 oy .
c4 OH  0SO; H 0.06 - #/@,ﬁﬂ [&£1~1 OJ@FEIEJ—C‘:\
Decarbamoyl toxins(R4-3) 90% uiﬁ\ﬁg (: (j:
dcSTX H H H 0.51
dcneoSTX OH H H n.a. 3’7ﬁ l;JsJ:
dcGTX1 OH H 0SO5 n.a.
dcGTX2 H H  0SOs 0.65 REBIKPT.1~24 A
dcGTX3 H  0S0; H 0.75 BREBL-—AHY
dcGTX4 OH  0SO; H 0.49

ZH&: Toxic cyanobacteria in water second edition
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Z M2 :Dong H et al.: Environ. Sci. Technol. 57, 12944-12957, 2023.
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Z M2 :Dong H et al.: Environ. Sci. Technol. 57, 12944-12957, 2023.
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